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3-(2^^-TrimetilhidrazInij)propionata prolongetas iedarbibas s*U, to iegusanas 
panemiens un farmaceitiskls kompozlcijas uz to bazes. 

Izgudrojums attiecas uz 3-(2,2,2-trimetilWdrazihij)propionata prolongetas iedarbibas 
fannaceitisko kompozlciju razosanai piemerotiem sajiem ar kopejo formulu, X" 
(CH 3 )3N + NHCH2CH 2 COOH, kur X" ir skabju anjons, kas izvelets no grupas, kas sastav 
no monoaizvietotas fumarskabes, monoaizvietotas fosforskabes, monoaizvietotas 
skabeijskabes, monoaizvietotas maleinskabes un mono un/vai divaizvietotas 
galaktarskabes, pamoikskabes un orotskabes. 

Sis izgudrojums attiecas an uz sadu sa|u iegusanas panemienu un uz prolongetas 
iedarbibas farmaceitiskajam kompozlcijam, kas satur sos sajus. 

3-(2,2,2-trimetilhidra2ihija) propionats ir atklats ASV patentaNr.4481218. 

Ir labi zinams, ka 3-(2,2,2-trimetilhidrazInija)propionats ta dihidrata forma (si 
viela pazistama ar starptautisko nepatenteto nosaukumu Meldonium), tiek plasi lietots ka 
viela, kas regule karnitlna un gamma-butirobetalna koncentraciju attieclbas organisma 
un tadejadi an tauksabju beta-oksidacijas atrumu (Dambrova AL, Liepinsh E., Kalvinsh L 
Mildronate: cardioprotective action through camitine-lowering effect.. Review. // Trends 
Cardiovasc.Med. - 2002. - Vol. 12, N.6. - P. 275-279. Rupp K, Zarain-Herzberg A., 
Maisch B, The use of partial fatty acid oxidation inhibitors for metabolic therapy of 
angina pectoris and heart failure // Herz, 2002. - Vol. 27, N.7. - P. 621-636. Mildronate, 
Met-88. Drugs Fut. 2001, 26(1), p.82). 

Pateicoties sun Ipasibam, Meldonium (ar registretu precu zlmi „MILDRONATS^ 
MILDRONATE®, MHJIHPOHAT®") tiek plasi lietots mediclna ka antiisemisks un 
stressprotektlvs lTdzeklis pie dazadam sirds asinsvadu saslimsanam un citam patalogijam, 
kas saistitas ar audu isemizaciju. (P.C.KapnoB, O.A.KomejibcicaH, A.B.Bpy6jieBCKHH, 
A.A.Cokojiob, A.T.TemiHKOB, HCicapfla, B./fcepBe, fl.KjiHHuape, A.Bhtojic, 
y.KajmHHBm, H.KajiBHH&in, JLMaTBen, H.yp6aHe. KjiHHHHecicaa 3$$eicTHBHOcn» h 
6e3onacHocn» MmmpoHaTa npH jieneHHH xpoHHHecKofi cepzieHHoft He^ocTaxoHHOCTH y 
6ojtlhwx HmeMHHecKoft 6one3Hbio cepiinnia. Kapjwojionw, 2000 , V0L6, - P.69-74.) 



(angliski: R.S.Karpov, O.A.Koshelskaya, A.V.Vrublevsky, A.A.Sokolov, 
A-T.Teplyakov, I.Skarda, V.Dzerve, D.Klintsare, A.Vitols, LKalvinsh, L.Matveyeva, 
D.Urbane. Clinical efficacy and safety of Mildronate in patients with ischemic heart 
disease and chronic heart failure. Kardiologiya, 2000 , Vol.6, - P.69-74.). 

Tomer viens no galvenajiem no Meldoniuma trukumiem ir tas, ka to klihika 
jalieto 2-4 reizes diena, jo ta pusizvadlsanas laiks cilvekiem ir 4-10 stundas (V.Dzerve. 
Mildronats. PAS "Grindeks", 1999, 12. 1pp., kaut ari eksperimentos ar zurkam tas ir 
lielaks ( K.Yoshisue, Y.Yamomoto, K.Yoshida, M.saeki, Y.Minami, Y.Esumi, 
Y.Kawaguchi. Pharmacokinetics and biological fate of 3 -(2,2,2 - 
trimethylhydrazinium)propionate dihydrate (MET-88), a novel cardioprotective agent, in 
rats. Drug Metabolism and Disposition, vol.28, No6, 687-694). M.fl. ManncoBCKHH. 
JleKapcrBeHHBie cpeztCTBa 14-oe H3H. tom.2, cTp.168). 

Ta ka Meldoniuma kristalhidrats nav piemerots peroralai ievadisanai vienreiz 
diena, tad si izgudrojuma merkis bija atrast Meldoniuma citas farmakologiski 
akceptejamas savienojumu formas, kuras butu piemerotas ievadisanai vienreiz diena. Ir 
zinams, ka aminoskabju betainu saji parasti ir vielas, kas labi slpst udenl. Tapec to 
iegusanai izveloties farmakologiski akceptejamas skabes, so sa}u uzsuksanas un 
izvadTsanas farmakokinetiskajam un farmakokinetika un biologiska iedarblba parasti 
Tpasi neatskiras no to veidojosa izejas savienojuma iedarbrbas. 

Ari vairumam no Meldoniuma sajiem to farmakokinetiskas TpasTbas praktiski 
neats^dras no Meldoniuma dihidratam aprakstltajam. LTdz ar to so salu lietosanai 
farmaceitisko kompozlciju izgatavosanai nav prieksroclbu attieclba uz Meldoniuma 
dihidratu. 

jparsteidzosa karta mes negaidTti atklajam, ka saja zina iznemums ir dazu 
farmaceitiski akceptejamo daudzbazisko skabju Meldoniuma saji, kas, kaut ari labi sipst 
udem, butiski atsl<dras ar to farmakodinamiskaj am Tpaslbam no Meldoniuma dihidrata. 



Tas bija visai negaidlts atklajums, jo nav nekada teoretiska pamatojuma tam, 
kapec varetu sagaidlt, ka Meldoniuma saliem, ja tie labi §fclst udenl, butu jaafSlpras no 
Meldoniuma pec to uzsuk§anas vai izvadT§anas atruma. 

Tomer aug§mineto sa\\x vidu mums izdevas atklat specifiskus Meldoniuma sal us, 
kuru farmakokinetika un farmakodinamika atlauj tos lietot vienreiz diena. 

So saju iegusanai var lietot sekojosus pa^emienus. Meldoniuma dihidratu 
izSlpdina udenl vai cita piemerota sfcidinataja un tam pievieno ekvimolaru daudzumu 
skabes, kas izveleta no rindas, kas sastav no galaktarskabes, pamoikskabes, fumarskabes, 
fosforskabes, serskabes, asparaginskabes, citronskabes, pienskabes, maleinskabes, 
skabeijskabes vai orotskabes (pedejo ijem pusmolara daudzuma) un maisa pie 
temperaturas no 20 lTdz 50 gradiem pec Ceisija lldz izveidojas attiecTga sals. Otraja 
tehnologiskaja stadija Meldoniuma sajus ietvaice lldz sausam vai liofilize, ja tas 
nepieciesams. Tresaja tehnologiskaja stadija, ja nepieciesams, iegutos sajus parkristalize 
no piemerota slpdinataja. 

Minetos sal us var iegut ari no Meldoniuma razosanas pusprodukta - 3(2,2,2,- 
trimetilhidrazlnij)propionata metil- vai etilestera attiecigajiem sajiem, pirmaja 
tehnologiskaja stadija tos sildot udens vai udens - spirta skidumos ar attiecigajam 
skabem un talak apstradajot, izdalot un attTrot analogi pirmajam iegusanas panemienam. 

Sekojosi, bet nelimitejosi piemen ilustre dazu Meldoniuma sa}u iegusanu 
atbilstosi sim izgudrojumam. 

Vispareja sa|u iegusanas metode no Meldoniuma dihidrata. Meldoniuma 
dihidratu un skabi maisot izsljidina neliela daudzuma udens pie 40-50°C. Ieguto slpdumu 
ietvaice vakuuma pie 40-50°C. Iegutajai masai (visbiezak tas ir viskozs sirups) pievieno 
acetonu vai dcetonitrilu un saberz. Izkrituso kristalisko masu maisa acetona vai 
acetonitrila vairakas stundas, filtre, mazga ar acetonu vai acetonitrilu, zave vakuuma 
istabas temperatura. 

Patentejamo izgudrojumu ilustre, bet neierobezo sekojosi sa|u iegusanas piemeri: 



Meldoniuma orotats (1:1). T kuS 21 1-214°C. 'H NMR spektrs (D 2 0), 8, ppm: 
2.56 (2H, t, CH 2 COCT); 3.29 (2H, t, CH 2 N); 3.35 (9H, s, Mejtt); 6.18 (1H, s, -CH=). 
Atrasts, %: C 43.78; H 6.01; N 18.48. Aprekinats, %: C 43.71; H 6.00; N 18.53. 

Meldoniuma fosfSts (1:1). T kuS 158-160°C. *H NMR spektrs (D 2 0), 8, ppm: 2.60 
(2a t, CH 2 COO"); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Ms^t). Atrasts, %: C 29.64; H 7.05; 
N 11.33 Aprekinats, %: C 29.51; H 7.02; N 11.47. 

Meldoniuma fumarats (1:1). 140-142°C. *H NMR spektrs, 8, ppm: 2.57 
(2H, t, CH 2 ); 3.29 (2H, t, CH 2 ); 3.35 (9H, s, M^lf); 6.72 (2H, s, -CH=CH-). Atrasts, 
%: C 45,46; H 6,94; N 10,72 Aprekinats, %: C 45,80; H 6,92; N 10,68. 

Meldoniuma oksalats (1:1). T kuS 123-125°C l H NMR spektrs (D 2 0), 8, ppm: 
2.61 (2H, t, CH 2 COO"); 3.30 (2H, t, CH 2 N); 3.35 (9H, s, M&^t). Atrasts, %: C 40.86; H 
6.82; N 1 1.78 Aprekinats, %: C 40.68; H 6.83; N 11.86 

Meldoniuma maleats (1:1). T kuS 98-l00°C. 'H NMR spektrs (D 2 0), 8, ppm: 2.60 
(2H, t, CH 2 COO-); 3.31 (2H, t, NCH 2 ); 3.35 (9H, s, MesN^; 6.35 (2H, s, -CH=CH-). 
Atrasts, %: C 45.93; H 6.95; N 10.65. Aprekinats, %: C 45.80; H 6.92; N 10.68. 

Meldoniuma orotats (2:1). T kuS 148-150°C. 'H NMR spektrs (D 2 0), 8, ppm: 2.49 
(4H, t, CH 2 COCT); 3.27 (4H, t, CH 2 N); 3.35 (18H, s, MesN^; 6.18 (1H, s, -CH-). 
Atrasts, %: C 42.34; H 7.45; N 17.41. Aprekinats, %: C 42.14; H 7.49; N 17.35. 

Meldoniuma mukats (galaktarats; 2:1; xH 2 0). T kuS 152-154°C. l H NMR 
spektrs (D 2 0), 8, ppm: 2.46 (4H, t, 2 * CH 2 COCT); 3.26 (4H, t, 2 * NCH 2 ); 3.35 (18H, s, 
2 x Me 3 N"); 3.98 un 4.31 - divi zemas intensitates singleti, mukskabes protoni. Atrasts, 
%: C 42.13; H 7.58; N 10.77. Aprekinats, %: C 41.53; H 7.75; N 10.76. 

Meldoniuma pamoats (1:1; x H 2 0). Meldoniuma dihidratu (5.46 g, 30 mmol) 
un pamojskabi (5.82 g, 15 mmol) sajauc ar udeni un acetonu (15 + 15 ml), ieguto 
suspenziju ietvaice, atlikusajai viskozai masai pielej klat 30-40 ml toluola, 



saberz un atkartoti ietvaice. Ja atlikums nav pietiekami sauss, apstradi ar toluolu atkarto. 
Tioij 128-133°C (sadal.)- l H NMR spektrs (DMSO-ds), 5, ppm: 2.41 (2H, t, CH 2 COO~); 
3.14 (2H, t, CH 2 N); 3.25 (9H, s, Me&y, 4.75 (2H, s, -CHr-(pam.)); 7.12 (2H, t, R mm ); 
7.26 (2H, td, Harom); 7.77 (2H, d, H^m); 8.18 (2H, d, H^); 8.35 (2H, s, fUm). Atrasts, 
%: C 62,90; H 5,83; N 4,98. Aprekinats, %: C 63,07; H 5,84; N 5,07 

Meldoniuma sulfats (2:1). T kuS 180-182°C (sadal.). 'H NMR spektrs (D 2 0), 
5, ppm: 2.60 (4H, t, 2 x CH 2 COCT); 3.30 (4H, t, 2 x CH 2 N); 3.35 (18H, s, 2 x Me 3 tt). 
Atrasts, %: C 37.08; H 7.73; N 14.29; S 8.20. Aprekinats: C 36.91; H 7.74; N 14.35; S 
8.21. 

Meldoniuma dihloroacetats (1:1). Tkus 86-88°C. *H NMR spektrs (D 2 0), 5, 
ppm: 2.61 (2H, t, CH 2 COCT); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, MeaN*); 6.05 (1H, s, - 
CHC1 2 ). Atrasts, %: C 35.13; H 5.85; N 10.10. Aprekinats: C 34.92; H 5.86; N 10.18. 

Meldoniuma mukats (galaktarats; 1:1). T kuS 152-154°C. *H NMR spektrs 
(D 2 0), 8, ppm: 2.47 (2H, t, CH 2 COCT); 3.26 (2H, t, CH 2 N); 3.35 (9H, s, MejN*); 3.71 
and 3.98 - divi zemas intensitates singleti, mazsklstosas mukskabes protoni. Atrasts, %: 
C 40.22; H 6.75; N 7,75%. Aprekinats, %: C 40,22; H 6,79; N 7,86 

Meldoniuma fumarats (2:1). Tkuj 156-158°C. l H NMR spektrs (D 2 0), 5, ppm: 

2.53 (4H, t, 2 x CH 2(m i, dr .)); 3.29 (4H, t, 2 x CH 2(mj | dr . ) ); 3.35 (18H, s, 2 x Me 3 >0; 6.65 
(2H, s, -CH=CH- (fiim aRk.))- Atrasts, %: C 46.68: H 7.91 ; N 13.69. Aprekinats, %: C 
47.05; H 7.90; N 13.72. 

Meldoniuma 2-aminoetansulfonats (taurats; 1:1; xi.5H 2 0). Tkus. 190-193°C 
(ar sadal.). ! H NMR spektrs (D 2 0), 5, ppm: 2.38 (2H, t, CH 2 COO~); 3.18-3.30 (4H, m, 
NCH 2(me i d .) + CH 2(taur .)); 3.34 (9H, s, Me 3 Ni; 3.42 (2H, t, CH 2(taur .)). Atrasts. %: C 32.40; 
H8.16;N 13.9>8;S 10.60. Aprekinats, %: C 32.21; H 8.1 1; N 14.08; S 10.75. 

Meldoniuma maleats (2:1). Tic* 104-106°C. "H NMR spektrs (D 2 0), 5, ppm: 

2.54 (4H, t, CH 2 COCT); 3.30 (4H, t, CH 2 N); 3.35 (18H, s, MesN*); 6.42 (2H, s, - 
CH=CH-).Atrasts, %: C 46.59; H 7.88; N 13.50. Aprekinats: C 47.05; H 7.90; N 13.72. 
Sakotnejais H 2 0 saturs parauga 1.3595%; 
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Meldoniuma £-(+)-aspart3ts (1:1; x2H 2 0). Ti^ 146-148°C. 'H NMR. spektrs 
(D 2 0), 5, ppm: 2.49 (2H, t, CH 2 COCr); 2.70-2.99 (2H, m, CH 2 (asp.)) 3,27 (2H, t, CH 2 N); 
3.35 (9H, s, MesN*); 3.95 (1H, dd, CHNH 2 ). Atrasts, %: C 37.71; H 7.85; N 13.03. 
Aprekinats, %: C 38.09; H 7.99; N 13.33. 

Meldoniuma kreatinats (1:1; x3H 2 0). 227-228°C (sadal.). l H NMR spektrs 
(EbO), 5, ppm: 2.38 (2H, t, CH 2 COO"); 3.03 (3H, s, NMe^,); 3.22 (2H, t, CH 2 N); 
3.35 (9H, s, Me 3 N*); 3.92 (2H, s, NCH^kreatms)). 

Meldoniuma sulfats (1:1). T kuS 98-100°C. *H NMR spektrs (D 2 0), 5, ppm: 2.62 
(2H, t, CH 2 COCT); 3.31 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N^- Atrasts, %: C 29.23; 
H 6.57; N 11.17; S 13.10. Aprekinats: C 29.50; H 6.60; N 11.47; S 13.13. 

Meldoniuma magnija sukcinats (1:1:1; x2H 2 0). (sk. Meldoniuma-magnija 
tartrats). Tiou 135-140°C (sadal.). 'HNMR spektrs (D 2 0), 5, ppm: 2.39 (2H, t, 
CH 2 COO~); 2.46 (4H, s, -CHz-CH^dzin^k.)); 3.22 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N*). 

Meldoniuma magnija citrats (1:1:1; x2H 2 0) (sk. Meldoniuma-magnija 
tartrats). 195-200°C (sadal.). l HNMR spektrs (D 2 0), 5, ppm: 2.48 (2H, t, 
CH 2 COCT); 2.75 (4H, dd, 2xCH 2 ( citr .)); 3.26 (2H, t, CH 2 N); 3.34 (9H, s, Me 3 >T). Atrasts, 
%: C 36.58; H 6.09; N 6.96. 

Daudzi Meldoniuma saji to augsta higroskopiskuma de\ pat pec vairakkartigas 
apstrades ar sausu acetonu un ilgstosas stavesanas aukstuma veido viskozas sirupa vai 
suklveida masas, piemeram: 

Meldoniuma citrats (1:1). *H NMR spektrs (D 2 0), 5, ppm: 2.56 (2H, t, 
CH 2 COCT); 2.85 (4H, dd, 2xCH 2(citt .)); 3.28 (2H, t, CH 2 N); 3.35 (9H, s, Me 3 N"). 

Meldoniuma citrats (2:1). l H NMR spektrs (D 2 0), 5, ppm: 2.51 (4H, t, 
2xCH 2 COCT); : ' 2.81 (4H, dd, 2xCH 2(citr .)); 3.26 (4H, t, 2*CH 2 N); 3.35 (18H, s, 2* 
Me 3 N*). 

Meldoniuma sukcinats (1:1). *H NMR spektrs (D 2 0), 8, ppm: 2.51 (2H, t, 

CH^meido,,.)); 2.60 (4H, S, -CHr-CHr^danBuskabe)); 3.27 (2H, t, CH 2(m eidon.)); 3.35 (9H, s, 
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Meldoniuma sukcinats (2:1). 'H NMR spektrs (D 2 0), 8, ppm: 2.47 (4H, t, 
2 x CH 2 (mcldon.)); 2.59 (4H, S, -CHr-CHr-tdzinankflbe)); 3.29 (4H, t, 2 x CH2(meldon.)); 3.35 

(18H, s, 2 x Me 3 >0. 

Meldoniuma adipinats (2:1). *H NMR spektrs (D 2 0), 5, ppm: 1.55-1.70 (4H, m, 
2xCH 2( adip.)); 2.28-2.39 (4H, m, 2xCH 2(a dip.)); 2.45 (4H, t, 2xCH 2(meld on.)); 3.24 (4H, t, 
2xCH 2(me idon.)); 3.34 (18H, s, 2 x MeaN*)- 

Meldoniuma tartrats (1:1). l H NMR spektrs (D 2 0), 8, ppm: 2.57 (2H, t, 
CH 2 COCT); 3.29 (2H, t, CH 2(me i d on.)); 3-35 (9H, s, MesN*); 4.55 (2H, s, CH^,). 

Meldoniuma laktats (1:1). 'H NMR spektrs (D 2 0), 8, ppm: 1.33-1.48 (3H, m, 
Metcast)); 2.50 (2H, t, CH 2 COCf); 3.26 (2H, t, CH 2(mildr .)); 3.35 (9H, s, Me^bt); 4.21 
(1H, kv, CH ( p ienS ic)). 



Sis izgudrojums attiecas an uz prolongetas iedarbTbas farmaceitiskajam 



Meldoniuma sajiem un farmaceitiski akceptejamas cietas un (vai) skidras paligvielas, 
kadas lieto zaju formu izgatavosana. Prieksroka tiek dota cietajam kompozTcijam. kuras 
ir piemerotas, iai izgatavotu orali ievadamas arstnieciskas formas, ka ari sTrupiem un 
Skidumiem, kas satur patentejamos sajus un paligvielas. 

Piemeram, viena no iespejamam farmaceitiskajam kompozTcijam, kas ilustre doto 
izgudrojumu, ir sekojosa kompozlcija tablesu razosanai: 

Meldoniuma prolongetas iedarblbas sals 

atbilstosi izgudrojumam mg 500 

Ciete mg 20 



kompozTcijam,. kas ka aktTvo vielu satur vismaz vienu no izgudrojuma minetajiem 



Talks 



mg 10 
mg 1 
mg 531 




Kapsulu razosanai piemerotas kompozTcijas sastava ilustracija ir sekojosa: 
Meldoniuma prolongetas iedarblbas sals 
atbilstosi izgudrojumam mg 500 

Laktoze mg 66 




Ciete mg 26 

Talks nig 7 

Ca-stearats mg 3 

Kopa mg 602 

Gadljuma, ja aktlva(s) viela(s) tiek ievadltas injekciju veida vai pilienu, sTrupa vai 
"dzeriena veida perorali, farmaceitiska kompozicija satur Meldoniuma prolongetas 
iedarblbas sali pec si izgudrojuma pec kopeja daudzuma 0,5 lldz 60% pec svara un kadu 
no fermaceitiski piejaujamiem slpdinatajiem, piemeram - destiletu udeni, izotonisko, 
giikozes vai buferslpdumu. 

Gadijuma, kad aktlva(s) viela(s) tiek ievadTtas tabletes, kapletes, drazejas, 
granulas, pulveros vai kapsulas, tas satur Meldoniuma prolongetas iedarblbas sali pec 
kopeja daudzuma no 0,5 lldz 5 gr tablete, kaplete, drazeja, kapsula vai viena porcija 
pulvera vai granulu. 
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IZGUDROJUMA FORMULA 

1. 3-(2,2,2-TrimetilMdra2iiiij)propionata saji ar kopejo formulu: 
X"(CH3)3N + NHCH2CH 2 COOH, kur X" ir farmaceitiskai lietoganai piemerotas 
skabes anjons, kas izvelets no grupas, kas sastav no skaba orotata, orotata, skaba 
fosfata, skaba fumarata, skaba oksalata, skaba maleata, galaktarata un/vai 
pamoata, kas atSljdras no 3-(2,2,2-trimetilhidrazihij)propionato dihidrata ar to, ka 
tie ir piemeroti vienreiz diena ievadlsanas farmaceitisko kompozlciju razosanai. 

2. Sals pec punkta 1, kas atslpras ar to, ka tas ir prolongetas iedarblbas 3-(2,2,2- 
1iimetilhidrazinij)propionata skabais orotats 

3. Sals pec punkta 1, kas atsldras ar to, ka tas ir prolongetas iedarblbas 3 -(2,2,2- 
trimetilhidrazrnij)propionata skabais fumarats. 

4. Sals pec punkta 1, kas atskiras ar to, ka tas ir prolongetas iedarblbas 3 -(2,2,2 - 
tximeulhidrazihij)propionata skabais fosfats. 

5. Sals pec punkta 1, kas atskiras ar to, ka tas ir prolongetas iedarblbas 3 -(2.2,2- 
trimetilhidrazTnij)propionata skabais oksalats 

6. Sals pec punkta 1, kas atskiras ar to, ka tas ir prolongetas iedarblbas 3 -(2,2,2- 
trimetiMdi^inij)propionata skabais maleats 

7. Sals pec punkta 1, kas atskiras ar to, ka tas ir prolongetas iedarblbas 3 -(2,2,2- 
trimetilhidrazInij)propionata skabais pamoats 

8. Sals pec punkta 1, kas atskiras ar to, ka tas ir prolongetas iedarblbas 3 -(2.2,2- 
trimetilhidrazrnij)propionata orotats 

9. Sals pec punkta 1, kas atskiras ar to, ka tas ir prolongetas iedarblbas 3 -(2,2,2- 
trimetilhidrazinij)propionata gaiaktarats 

10. Saji ar kopejo formulu X*(CH 3 )3N + NHCH 2 CH2COOH, kur X" ir farmaceitiskai 
lietosanai piemerotas skabes anjons, kas izvelets no grupas, kas sastav no sulfata, 
dihloracetata, skaba galaktarata, fumarata, taurata, maleata, skaba aspartata, 
kreatinata, skaba sulfata, magnija sukcinata, skaba citrata, citrata, sukcinata, 
skaba sukcinata, adipinata, skaba tartrata 
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un laktata, kas atSfciras no 3-(2,2,2-trimetilhidrazTnij)propionata dihidrata ar 

paaugstinatu tennisko izturibu. 
II. Fannaceitiska kompozicija, kas ats^iras ar to, ka bez farmaceitiski pielaujamam 
r pildvielam un (vai) S^Idinatajiem ta ka darbigo vielu satur vismaz vienu 3-(2,2,2- 
h trimetilhidrazrnij)propionata prolongetas iedarbibas sali pec punkta 1.-1 Q. 0,5- 
b 95% pec svara. 

12- Fannaceitiska kompozicija pec punkta 11, kas atskiras ar to, ka ta paredzeta 
peroralai vai sublingvalai ievadlsanai un tai ir tabletes (ar vai bez parklajuma), 
kapsulas, kapletes, darzejas, granulas, pulvera vai slpduma forma, kura satur 
darbigo vielu 0,1-5,0 gr pec svara katra tablets, kapsula, drazeja, granulu vai 
pulvera deva,- vai ari tas ir 0,5-40% slpdums vai sirups peroralai ievadlsanai. 

13. Fannaceitiska kompozicija pec punkta 11 vai punkta 12 , kas atskiras ar to, ka 
farmaceitiski piejaujamas pildvielas izveletas no vielu grupas, kas sastav no 
stearihskabes un tas sajiem, laktozes, glikozes, saharozes, cietes, talka, augu 
eUam, poiietilenglikoliem, mikrokristaliskas celulozes, aerosola, aromatizatoriem, 
garsvielam, krasvielam, etilspirta un udens, kas ^emti atseviski vai lietoti 
kombinacijas. 

14. Fannaceitiska kompozicija pec punkta 1-10, kas atskiras ar to, ka ta paredzeta 
parenteralai ievadlsanai un tai ir injekciju sklduma forma, kas satur darbigo vieiu 
5-40% pec svara un farmaceitiski pielaujamu skldinataju. 

15. Fannaceitiska kompozicija pec punkta 14, kas atskiras ar to, ka farmaceitiski 
piejaujamais skldinatajs ir izvelets no skldinataju grupas, kas satur desxiletu 
udeni, izotonisko s^Idumu, buferskidumu vai glikozes skldumu, kas nemti 
atseviski vai lietoti kombinacijas. 

16. Farmafceitiska kompozicija pec punkta 1-10, kas atskiras ar to, ka ta paredzeta 
darblgas vielas trans kutanai ievadlsanai un tai ir ziedes, krema, gela, emuisijas, 
Slpduma vai plakstera forma, kas satur darbigo vielu 0,5-40 % pec svara un 
farmaceitiski piejaujamas pildvielas. 

17. Fannaceitiska kompozicija pec punkta 16, kas atSkiras ar to, ka farmaceitiski 



piejaujamas pildvielas ir izveletas no grupas, kas sastav no udens, 
polietilenglikoliem ar molmasu 400, 1500 un 4000, augu elJam, taukiem, gliceriha, 
ikonservantiem, emulgatoriem, stabilizatoriem, poraina polimera materiala, 
i'dinietilsulfoksTda, spirta un udens, kas ijemti atseviSlp vai lietoti kombinacijas. 
jTFarmaceitiska kompozTcija pec punkta 1-10, kas atsfciras ar to, ka ta paredzeta 
Idarblgas vielas rektalai ievadlsanai supozitoriju vai mikroklizmu veida, kas satur 
^darblgo vielu 0,5-40% pec svara un fiarmaceitiski piejaujamas pildvielas. 
$9. Fannaceitiska kompozTcija pec punkta 18, kas ats^iras ar to, ka, farmaceitiski 
~ piejaujamas pildvielas izveletas no grupas, kas sastav no udens, 
polietilenglikoliem ar molmasu 400, 1500 un 4000, augu elJam, taukiem, glicerina, 
udens, konservantiem, emulgatoriem un stabilizatoriem, kas ijemti atseviski vai 
lietoti kombinacijas. 

20. Saju pec punkta 1-10 iegusanas panemiens, kas atskiras ar to, ka patentejamos 
sajus iegust no 3-(2,2,2-trimetilhidrazInija)propionata dihidrata un attieclgas 
farmaceitiski akceptejamas skabes, tos pie temperaturas no 20-50°C sajaucot 
minimali iespejama daudzuma piemerota skldinataja, kas izvelets no polaro 
§lpdinataju grupas, kas sastav no udens, acetona vai dimetilsuifoksida, un pec 
reakcijas beigam produktu izdalot un attlrot ar pazistamiem tehnologiskiem 
pa$emieniem. 



/ 
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KOPSAVILKUMS 



iprakstrti jauni 3-(2,2,2-trimetilhidrazrnija)propionata saji un to ieguSanas panemiens 
^ fermaceitiskas kompozicijas uz to bazes. Saju kopeja formula ir 
-(CH3)3N 4 NHCH 2 CH 2 COOH, kur X" ir skabes anjons ir izvelets no farmaceitiski 
Pleptejamu skabju grupas. Ipasi piemeroti dazadu arstniecisko fbrmu razosana ir 
teongetas iedarblbas skabie fumarskabes, fosforskabes, orotskabes, skabenskabes, 
' lielnskabes, pamoikskabes 3-(2,2a-trimetilMdrazinija)propionata saji, ka ari 3- 
^^^-trimetilmdiazinija)propionata orotats un galaktarats. Izgudrojuma aprakstitas ari 
^jaunas farmaceitiskas kompozicijas, kas satur prolongetas iedarblbas 3-(2,2,2- 
;: ;1 ^ ; trimetilmdrazimja)propiona^ sajus oralai, parenteral*, subkutanai, transdermal* vai 
\.?-% rektalai ievadisanai. 



Prakses vietaRTga, Blaumapaiela21, 2006gada J4_ janvan, ^V^^R^ 
Cakla, apliecinu si noraksta atbilsfibu uzraditajam dokumentam. Uzraditaja dokumen a 
laboiumu, svitrojumu, piemetinajumu, dzesumu un citu Tpatnlbu nebija. Dokujnentu 
apliecinasanai uzradTja zverin^^ 

Zverinats notars neparbauda iesniegto dokumentu izdosanas l.kumibu, bet parbauda tikai 
to atbilsfibu uzradltajiem dokumentiem (Notariata hkuma 1 19pants.) 
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DESCRIPTION OF INVENTION 



Present invention is relaritd to S^W-rtneUvlhydrazininm) propionate prolonged 
efficacy acceptabie for production of phanrncendcal compositions salts with common 
formula X^WNHCH^OOH, where X is an acid anion se.ec.ed from .he group, 
which consist of motm-substitumd furnaram acid mono-substmaed phosphor* actd, 
.uono-subs.itu.ed m,ric acid, mono-subs.hu.ed malenate acid and mono and/or dt- 
substitutedgalactarate acid and otto acid. 

This invention is related to the method of productng such salts to phanuaceurtca! 
formulations, which contain mentioned salts, 

3-<2 2 2-Trimemylhvdrazinium) propionate is disclosed in USA Patent No.4481218. 
„ is'well known thar 3-(2,2,2-tnmemylhydrazmium) propionare tn its dihydrate form 
(this subsrance is known under its Internationa! Non-propnetary Name - Meldonrum), rs 
wtdelv used as subsrance, whtch conrrols concentrarton proporrions of camittne and 
ganuna-bu.yrobe.ame, as weU as the speed of beua-oxtdauon process of fany acids ur body 
(Zfertnm. M. U+mk K. Kalvinsh ,. Mddronate: cardioprorecve action through 
canu.ine-lowe.ing effecr. Review. // Trends Cardiovasc.Med. - 2002. - Vol. 12 N.6 - 
275-279 Rupp B, 2arain-Her-J,ergA.. MscH B. Tbe use of partial fany actd oxtdattot. 
inhibitors for metabohc therapy of angina pectoris and hear, fatlure // Herz, 2002. - Vol. 
27 N 7 - P 621-636. Mildronate, Me<-88. Drugs Fur. 2001, 26(1), p.82). 

' Due to these properties, Meldonium (reguuered w,th dte bade mark of 
MILDRONATS* MILDRONATE*, MHJlflPOHAT*") is ex«ensive.y apphed tn 
'medrctne as an anti-tschemrc un smess-protecrtve drug if .rearing vartous cardro-vascular 
abases and outer patholog.es combed wtth ^chemisation of ritsues (R.S.Karpov, 
OAKoshelskava, AV.Vrublevsky, AASokoiov, AT.Teplyakov, l.Skarda. V.Dzerve^ 
D Klintsare, AVitols, U.Kahtinsh, ..Kaivinsh, L.Ma»eya. D Urbane. CMnica. efficacy and 
safety of Mildrorune ,„ pariems wim ischemic hean disease and chrome hear, Mure. 
Kardiologiya, 2000, Vol.6, -P.69-74.) 

However the main shortage of Meldonium is that tn the c.inics ,t should be used 2-4 
tunes a day due to ha.f-elirmna.ion period for humans is 4-10 hours (V.Dzerve. Mddronafc. 
PAS ••Grmdeks", .999, p.12), though it is longer in Birds on rtus ( KYoshtsue, 
Y Yarrtomoto, K.Yoshida, Msaeki, Y.Minami, Y.Esurm, Y.KawaguchL Phartnacokmettcs 



and biological fate of S^^trimethy.hydrazim^prop.onate dihydrate (MET-88), a 
novel cardioprotective agent, in rats. Drug Metabolism and Disposition, vol.28, No.6, 687- 
694). 

Due to Meldonium crystal hydrate is not readily applicable for oral intake one time a 
day the aim of this invention was to find out other pharmacologically acceptable forms of 
Meldonium compounds, which would be acceptable for application one time a day. It is 
known, that usually betaines of amino acids are relatively stabile in water. Due to this 
reason to produce them using pharmaceutical* acceptable acids, absorption and 
discharging of these salts, and pharmacokinetics and biological activity of the latter usually 
does not differ from that of the initial compound. 

Pharmacokinetic features of the most part of Meldonium salts slightly differ from 
ones described for Meldonium dihydrate. Therefore, use of these salts for producing of 
pharmaceutical compositions seemingly has no advantage to Meldonium dihydrate. 
" To our surpnse, we suddenly found that Meldonium salts of some 
pharmaceutical* acceptable polybasic acids are an exception m this 
respect; although readily soluble in water, they essentially differ from 
Meldonium dehydrate by the, pharmacodynamic properties. 

It was an astounding discovery because no theoretical underpinning suggests any 
difference of Meldonium orotate or polybasic hydrogen salts, if readily soluble m water, 
bv speed of absorption and discharge. 
' However, among aforementioned salts we managed to discover specific Medonium 
salts pharmacokinetic and pharmodmamics, allows usmg them twice a day. 

' To produce such salts can be used following approaches. Meldonium dihvdrate ,s 
dissolved in water or other appropriate solvent, an equimolar quantity of a polybasic acid 
selected from the group of furnaric acid, phosphoric acid, aspartic acid, citric acid, lactic 
acid, maleic acid, oxalic acid, or orotic acid (the latter is taken in semi-molar quantity) is 
added and the mixture is stirred at temperature from 20 to 50 degrees Celsius till the 
corresponding salt is formed. At the second technological stage, Meldonium salts are 
evaporated to dryness if necessary. At the third technological stage, in case of need the 
obtained salts are re-crystallized from a suitable solvent. 

The said salts can also be produced from the corresponding salts of Meldonium 
production intermediates, methyl- or ethyl-esters of 3(2,2,2,-trimethylhydrazinium) 
propionate, the latter being heated together with the corresponding acids in aqueous or 



aqueous-alcoholic solutions, and subsequent treatment, exertion and punfication being 
performed by analogy with the first method of preparation. 

The following examples illustrate, however does not limit preparation of Medonium 
salts corresponding to present invention. 

General method for producing of salt from meldonium dehydrate. Meldomum 
dihydrate and the acid are dissolved in sm*ll quantity of water at 40-50°C under stirring 
The obtained solution is evaporated in vacuum at 4C-50°C. Acetone or acetonitryl is added 
to the formed mass (what predommantly is viscous syrup), and the mixture is grated. The 
precipitated crystalline mass is stirred in acetone or acetonityl during several hours, filtered 
off; washed with acetone or acetorutryl, dried in vacuum at room temperature. 
The claimed invention is illustrated by, but not restncted to the following examples of salts 

obtained using the above method: 

Meldonium orotate (1:1). T m 21 1-214<>C. *H NMR spectrum (D.O), 5, pom 2.56 
(2H. t. CH 2 COO); 3.29 (2H, t, CH 2 N); 3.35 (9H, s, MesNi; 6.18 ( 1H, s, -CH=). Fmding, 
o/„ C 43 78- H 6 01; N 18.48. Computational, %: C 43.71; H 6.00; N 18.53. 

Meldoninm phosphate (1:1). T m 158-160°C. 'H NMR spectrum (D 2 0), 5, ppm 2.60 
(2H, t, CH 2 COO); 3.31 (2H, t CH 2 N); 3.35 (9H, s, MesN*). Finding, %: C 29.64; H 7.05: 
N 11 33 Computational, %: C 29.51; H 7.02;N 11.47. 

Meldonium fumarate (1:1). T m 140-142°C. 'H NMR spectrum, 6, ppm: 2.57 (2FL 
t CH 2 ); 3.29 (2H, t, CH 2 ); 3.35 (9H, s, MesNi; 6.72 (2H, s, -CH=CH-). Finding, %: C 
45 46- H 6 94- N 10,72. Computational, %: C 45,80; H 6,92; N 10,68. 

Meldonium oxalate (1:1). T ra 123-125°C *H NMR spectrum (D.O), 5, ppm: 2.61 
(2H, t, CH 2 COO-); 3.30 (2H, t, CH 2 N); 3.35 (9H, s, MesN"). Finding, %: C 40.86; H 6.82; 
N 11 78 Computational, %: C 40.68; H 6.83: N 1 1.86. 

Meldoniuma maleate (1:1). T m 98-100°C 'H NMR spectrum (D.O), 5, ppm 2.60 
(2H t CH 2 COCO; 3.31 (2H, t, NCH 2 ); 3.35 (9H, s, Me^; 6.35 (2H, s, -CH=CH-). 
Finding % C 45.93; H 6.95; N 10.65. Computational, %: C 45.80; H 6.92; N 10.68. 

Meldoniuma orotate (2:1). T m 148-150°C. »H NMR spectrum (D 2 0), 6, ppm 2.49 
(4H t, CH.COO-); 3.27 (4H, t, CH 2 N); 3.35 (18H, s, Me.Nl; 6.18 (1H, s, -CH=). Findmg, 
% C 42 34- H 7 45- N 17.41. Computational, %: C 42.14; H 7.49; N 17.35. 

Meldonium mucate (galactarate; 2:1; *H 2 0). T m 152-154°C. l H NMR spectrum 
(D 2 0) 5, ppm 2.46 (4H, t, 2 * CH 2 COO); 3.26 (4H, t, 2 x NCH 2 ); 3.35 (18H, s, 
2 x MesN^; 3.98 un 4.31 - two singlets of low intensity, protons of mucic acid. Finding, 
o/„ C 42. 13; H 7.58; N 10.77. Computational, %: C 41.53; H 7.75; N 10.76. 



M,.dom.n. pamoate (!=•; * -.OV Me.don.um dthydrate (5 46 g, mmoO and 
p amo,c acid (5,2 g , .5 -0 - m.*ed w*h water and anyone 0 5 ♦ .5 * ~d 
lpens,on is evaporaKd, 30-40 m. ro.uene is added to the resK.ua. vseous . - 

- * 4 lf *• residue h * suff,cie "" y ^ 

toluene is repeated. pHofOO'V 
Tm 128-133*C (decomp.). * NMR spectrum 0^ — ■ ™ « ™^ 
3 14 (2H, t, CH 2 N); 3.25 (9H, s, Me^; 4.75 (2H, s, -CH^,); 7.12 

y^u a h vxi8^2H i HmnV 8.35 (2H, s, H mm ). Finding, %. C 

(2H, td, Harom)', 7.77 (2H, d, Haom), 8.18 (2H, Q, Hj ™»'' 

eo go H 5 83 N 4 98 Computational, %: C 63,07; H 5,84; N 5,07. 
^Xl'— <->• T- (decomp, * NMR spe*™ 

8 , ppm: 2.60 (4ft 2 ■ CftCOO,; 3,0 <4ft t 2 - <W> 3,5 « ^ Me,N 
Finding, %: C 37.08; H 7.73; N .4.29; S 8.20. Computanonal: C 36.91. H 7.74, N 
8 21 

Minium dld-N,™*^ (1=». T. 86-88-C. H NMR speemm 0M% *PP™ 
2 6. (2H, ,, CH.COG-); 3.3. (2H, ., CftN>; 3.35 (9H. s, MesNl; 6.05 (.H, s, -OW 
Finding, %: C 35.13; H 5.85; N 10.10. Computational: C 34.92; H 5.86; N 10.18. 

•»<*•-— " W.T. .52, 54°C. H NMR spectrum (D2O), 5, 
ppm 2.47 (2H, «, CH.COO-); 3.26 (2H, t CftN); 3.35 (9ft s, Me,Nl 3.7. snd ,98 - 
I smglets of low tnrensiry, protons of me s.,gh..y so.uble muctc actd Fmdmg, /.. 
40 22 H 6 75: N 7,75%. Compuudional, %: C 40.22; H 6,79; N 7,86. 

M«.d.ni»m fuman... (2:1V T. .56-158-C. * NMR spec™ (D 2 0>, 0, ppm. 2.5, 
(4H. , 2 . OW; 3.29 (4H, t, 2 . OW 3.35 (18ft s, 2 » MeW 6.65 (2R s, 
CH-CH-W Striding, %: C 46.68: H 7.9.: N .3.69. Computed /.: C 47.05. 

decomp., -H NMR specnum (0,0,, 5, ppnc 238 (2ft t, CftCOO") 3,8-3.30 (4ft m 
NOW, ♦ OW* 3 34 (9ft s, Me.N0; 3.42 (2ft , OW Fmdmg /. C ,2.40, 
8 ,6; N 13 98; S 10.60. Compuurnonal, %: C 32.2.; H 8.11; N 14.08; S 10.75. 

Meconium mtdeate (2:1). T. .04-.06X. 'H NMR specrntm <JX>X 5^254 
,4H . CftCOO") 3.30 (4ft t, OW); 3.35 (18ft s, MesN'); 6.42 (2ft s, -CH-CH-). 
^ C 46 .; H 7,8; N .3,0. Compurauona.: C 47.05; „ 7.90; N .3.72. «- 
H 2 0 content in the sample was 1.3595%; _^ irTi 
Me.donH.rn 1*4**— 0* ^ ^" 146-148*C. '» ^ ~ 
(D2 0), 5, ppm: 2.49 (2ft ,, CftCOOO; 2.70-299 (2ft m, OW 3.27 (2ft ., CftN), 



3 35 (9H s, McNO; 3.95 (.H, dd, CHNH,). Finding, %: C 37.7,; H 7.85; N .3.03. 
Con*— %: C 38.09; H 799, N 13.33. ^ ^ ^ 

Meldoniuma creatinate (1:1; *3H 2 0). i» u •* 
0W». 6, ppm 2.38 (2ft , CaCOCO; 3.03 <3H, s, NMe_); 3 22 (2H, U CaN); 3.35 
(9H,s,Me J N*);3.92(2as,NCH J(a «i»))- 

Me.d.»™m sufa,. (3=1). T. 98-100-C. 'H NMR speCumrD*), 5, ppm .2.62 £ft 
,, caCOCO; 3.3. (2H, «, CaN); 3.35 (9a s, MesNl. Finding, % C; C 29 23; H 6 57; N 
,1 17 S13 10 Compittanonal;C29.50;H6.60;N11.47;S>3.13. 

Minium ^ succinate 0O* ^H.O,. (see Me,dom,mvmag»*tum 
tartrate). T. 135-,40-C (decomp). 'H NMR spectmm 0*0), 8, ppm 2.39 <2H, .. 
CaCOO ); 2.46 (4H, s, ^CH«,); 3 22 (2ft ., CHaN); 3.35 ,9H. s, M*^ 
Medium magnesium (.=.=1; - Hj O) (see Me,dom„n^um 

tartrate) T„195-200«C (decomp.). 'HNMR spectrum (IM3), 5, ppm; 2.48 (2H t, 
tartrate), t. Fmdmg> 

cacoo-);2.75(4add,2xca».»);^26(2at,caNi, t 

% C 36.58; H 6.09; N 6.96. 

Many of Metdomum salts even after repeated treannen, with dry acetone and 
prolonged exposurg ,o com, form vtscous sy,up-U k e or vttreous tnassea ■ J™^ 

Meldeninm dM. (.=»- 'H NMR specmtn, (DaO), 5, ppm 256 (2a U CftCOO ), 
2.85 (4a dd, 2*CH„,,); 3.28 (2a «, CH,N); 3.35 (9H, s. Me,N> 

M.,d.»i» m ritrttte (2:1). 'H NMR spectrum (1*0), 5, ppm "> <«•«■ 
2,CaC001; 2.8, (4ft dd, 2*OW, 3 26 (4a <, 2.0W* 3.35 „8H, s, 2, Me,N ). 

Meldenioma suction.. (Itl). 'H NMR specnum (fcO), 5, ppm 2 51 (2a >, 
CaW; 2.60 (4H, s, -CH^CH„^,); 3.27 <2H, , Cft^-A 3-35 (9H, s. 

MeiN Me,d.ni.m s«c«in»,« (2=1). 'H NMR specmtm (W», 6, ppm 247 (4a t, 

^tj ,v 3 29 (4H. t 2 x CH2(meidon.)); 3 33 i 

2 x CH^cd^,); 2.59 (4H, s, -CH^^s-^*,)), 3.2* i, 

MeRlonium adipinate (2:1). *H NMR spectrum (D.O), 5, ppm ^ ^ * 
2XCHW; 2-28-2.39 (4H, m, 2x C lW; 2.45 (4H, t, TrtX**-* 3.24 (4H, t, 
2xCH 2(mel(l o„); 3.34 (18H, s, 2 x MesN^. 

Meldonhun tartrate (1:1). l H NMR spectrum (D 2 G), 5, ppm 2.57 (2H, t. 
CH 2 COO-); 3.29 (2H, t, CH^)); 3.35 (9H, s, MeslO; 4.55 (2H, s, OW- 



Meldoniun* lactate (1:1). l H NMR spectrum (D.O), 5, ppm 1.33-1.48 (3H ; m, 
2.50 (2H, t, CH 2 COO-); 3.26 (2H, t, OW* 3 35 (9H. s, IvMO; 4.21 (1H, 



' ^ invention relates also to prolonged efficacy pharmaceutical formulations 
containing at least one of the Meldomum salts described herein as pharmaceutical acfcve 
and pharmaceutical acceptable soUd or liquid excipients used in drug dosage form 
production Solid formulations suitable for producing dosage forms of oral introduction as 
well as syrups and solutions containing the claimed salts and excip.ents are preferable. 

The following non-limiting examples illustrate the pharmaceutical formulate of 
salts for solid formulation for manufacturing tablets: 



Meldonium Prolonged efficacy salt 

according to the invention 500 m S 

Starch 20 "» 

Talc 10 ^ 



Ca-stearate 



1 mg 



Total 531 mi 

The Mowing non-limmng esamp.es Uluara.e composition sunable for producing capsules 
is the following: 

Meldonium Prolonged efficacy 
salt 

according to the invention 500 mg 

Lactose 66m § 
Starch 26 m § 

Talc 7 m § 

Ca-stearate 3 mg 

Total 

I„ case if the active(s) are introduced by ejections or orally in form of drops, syrup or 
beverage, the pharmaceutical formulation, according to this invention, shall contam a 
Meldonnun prolonged efficacy salt in a ratio of 0,5 to 60«>/o, by weight, and a 
pharmaceutical adnussxble solvent, for example, distilled water, an isotomc, glucose, or 
buffer solution. 



,„ ca se when .he ae,.ve substaneefc) is (are) .nserted into .able* caple*. p.Us, 
^es. powders, or capsufcs, .hey shall cotnain a Me.do.nun, sah frou, 0 5 .o , gr. p. 
tablet, caplet, pill, capsule or one portion of powder or grannies. 



FORMULA OF INVENTION 

S^IZ-trunethylhydrazinium) propionate salts with general formula: X- 
( CH 3 )WH 2 CH 2 COOH, where X-is acceptable for pharmaceutical use ac.d 
anion, selected from the group consisting of aod omtate, hydrogen phospha*, 
hydrog en fumarate, hydrogen oxalate, hydrogen maleate, and/or hydrogen pamoate 
o otat and galactarate, which differs from B^trimemy^ydraznuum) 
propionate dihydrate due to it h acceptable for production of pharmaceutical 
compositions applicable one time a day. 

A salt of claim 1, which differs due to it is hardly prolonged efficacy 3-(2,2,2- 
trimethylhydrazinium)propinate hydrogen orotate 

A salt of claim 1, which differs due to it .s hardly prolonged efficacy 3-(2,2,2- 
tnmethvlhydrazinium)propinate hydrogen mmarate 

A salt of claim 1, which differs due to it is hardly prolonged efficacy 3-(2,2,2- 
tnmethylhydrazmimTDpropinate hydrogen phosphate 

A salt of claim 1, winch differs due to it is hardly prolonged efficacy 3-(2,2,2- 
tnmethylhydrazinium)propinate hydrogen oxalate 
. A salt of claim 1, winch differs due to it is hardly prolonged efficacy ,-(2,2,2- 
trimethylhydrazinium)propinate hydrogen maleate 

A salt of chum 1, winch differs due to it is hardly prolonged efficacy 3-(2,2,2- 

trimethylhydrazimum)propinate hydrogen pamoate 
S. A salt of claim 1, which differs due to it is hardly prolonged efficacy 3-(2,-,2- 

trimethylhydrazinium)propinate orotate 
9 . A salt of claim 1, which differs due to it is hardly prolonged efficacy ,-(2,2,2- 

trimethvlhvdrazinium)propinate galactarate 

io- y .th^N+NHCHtCHiCOOH. where X-is acceptable 
10 Salts with general formula X-(CH 3 )3N NHLn ^ n2 

for pharmaceutical use acid amon, selected from the group consisting of sulfate, 
dichloroacetate, hydrogen galactarate, mmarate, taurate, maleate, hydrogen 
aspartate, creating hydrogen sulfate, magnesium succinate, hydrogen citrate, 
citrate, succinate, hydrogen succinate, adipmate, hydrogen tartrate and lactate, 
which differs from 3-(2,2,2-trunethymydrazinium)propinate dmydrate by 

increased thermal durability. 
, , The pharmaceutical co.nposh.en, due .u along pham«euticaUy actable camera 
and (or) solvent, as tire nalural sutislances contians at leas, one 3-<2,2,2- 



trtm e,hy,hydr—) P roptaa< e pronged efficacy s^lromcla-n, .,.0. 0.5-95%, 

ora, L lingua, apphcation and ,s u, the mm, of table* (wi* o, wuho* coating, 
capsules, copied dragee,, granu.es, powder or sotimon, wmch conrarnsO.01- 5.0, 
of «. active system in every W capsule, dragee, gram* or powder dose, or aUo 
as a 0.5-40% solution or syrup for oral application 
„ ^pharmaceutical composition according to claiml! or clarm .2, whrch drffers as 
, ts pLmac^caUy acceptable earners are chosen from me group of subsrance, 
which consists of sreanc acid and us sate, lactose, glucose, saccharose, * 
vegetahle „,.s, polyethylene g ,yco>s. microcryaranine cellulose, aerosH, aroma,^ 
flavonng agents, comrarte, edryl alcohol and water, used separately or 

14 Ctl^urical composition according to clam, ,-,0, which differs as ,, ,s ^ 
for parenteral application and is in a solution for mjection, whrch contams =-40/. 
hv wergh. of the active system and a phamtaceutically acceptable solvent. 
,5 The pharmaceutical composition according to datm ,4, whtch d.ffers as ,, ,s used 
\heL the pharmaceutic,* acceptable solvent , selected from, e = 
listing of one or more of dte Mowing: distined water, .otonrc solunon, buffer 
solution and glucose solution, used separately or in combmauons. 
,6 The pharmaceuticai compos,tion according to Cairn 1-10, whrch drffers as ,. . use 
for transeutarreous apphcation of the active systent in the fonn of an omtmenti 
cream g e L solution or piaster, winch contams 0.5-40% by weigh, of rhe active 
svstem, and a phannaceutically acceptable earners. 
,7 The pharmaceutic* composition according to claim .6, wmch duTera as rts 
pharmaceutical* acceptable earner is selected from me group consrsnng of «» . 
polvemylene glycols 400,1500 and 4<m vegetable oils, fa*, glycenne, preserve^ 
lulgators, stabrlizers, porous polymer mamnal. dune*y*ulpho,ude, alcohol and 
water, used separately or in combinations. 
18 The pharmaceutical composition according to ctaim 1-10, which ia used for rect* 
form of suposuorijs or mic,<«uzmaa, wtiieh contiuns 0.5- 
40% by weight of pharmaceutically acceptable earner. 
,9 The pharmaceutical composition according to claim .8, whtch drffers as „s 
pharmaceutic*.* accnpranle earner is se.ec.ed from.be group constating of water. 



po.y«hy.=ne glycols 400, .500 and 4000, vegetable oils, hi. glycenne, preset, 
amulgators and stabilizers, used separately or in combmafons. 
2 „. Sails according .0 the clam, .-.0 production memod, wh,ch differs P— 
salts are obtained from MW-^yntydraznnumJpropina.e dd*dra» -* 
correspondtng phannaceuticaHy acceptable acid, them « temperature from 20-50 C 
nixing them in minimally possible amoums accept so.venr, wbtc, is selected 
from me group of polar solvents, whicb consist of water acetone or 
dimeosulpoxide, and after me end of teactton disposing Ore end product and 
purifying with known technological approaches. 



SUMMARY 



Are described new 3-(2,2,2-trimelhylhydrazinium)propinate salts and Iheir production 
approach, as well as pharmaceutic compositions on their basis. The general formula of the 
salt is: X- (CH 3 ) 3 NTSlHCH 2 CH 2 COOH, where X-is an hydrogen anion selected from 
pharmaceutically acceptable group of acids. Especially appropriate for production of 
different medical forms is practically non-higroscopic acid salts: fumarate acid, phosphate 
acid, orotate acid, oxalic acid, maleic acid, pamoi acid 3-(2,2,2- 
trimethylhydrazinium)propinate salts, as well as 3-(2,2,2-trimethylhydrazinium)propinate 
ortorate and galactarate. In the invention is described new phamaceutic compositions, which 
contain non-hygroscopic 3-(2,2,2-trimethylhydrazinium)propinate salts for oral, preneterial, 
subcutane, transdewrmal and rectal application. 
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